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Wcnonb3oBaHne matepuanos Kypca
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OTKa3 OT OTBETCTBEHHOCTU

KomnaHua Postgres Professional He HeceT HMKakoii OTBETCTBEHHOCTHM 3a
No6ble NoBpexaeHnsa 1 yobITKKX, BK/loYas NoTeplo Aoxona, HaHeCeHHbIe
MNPSAMbIM UKW HENPAMbIM, CNeUnasIbHbIM UKW CyYailHbIM UCMOIb30BaHMEM
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06HOBNEHUSA, pacCLUMPEHNA N N3MEHEHUS,
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[1PUYNHBI UCMO/TIb30BaHUS Posggres

Kypcop nojipazymeBaeT UTepaTHBHYO 00paboTKy

T0/THast BLIOOPKA 3aHUMAeT CJTUIIIKOM MHOTO MaMsITH

HY>KHa He BCSI BLIOOPKa, HO pa3Mep 3apaHee Hen3BeCTeH

crocob oTJaTh yrpae/eHue BbIOOPKOM KITMEHTY

JleCTBUTEIbHO TpebyeTcst mocTpouHast 00paboTka (00BIYHO HET)

C KoHuenumen KypcopoB Mbl y)Ke 3HakOMbl Mo TeMe «Apxutektypa. Obulee
ycTponcTBo PostgreSQL». TamM peub LWia 0 Kypcopax Kak 0 BO3MOXHOCTMH,
npefocTaB/IieEMOil CepBEPOM, N Mbl CMOTPESIN, KaK K 3TO BO3MOXHOCTU
obpawiatbca cpeactsamu SQL. Tenepb NOroBOPUM O TOM, Kak
MCMOMb30BaTh Te Xe caMble Kypcopbl B A3blke PL/pgSQL.

3ayem BOOOLLE MOXET BO3HUKHYTb HEOOXOANMMOCTb B Kypcopax?
JeknapatmeHblii SQL B NepBylo odepenb npegHasHayeH ana padoTsl

C MHOXecCTBaMu CTPOK — B 3TOM ero cuna v npenmyulectso. PL/pgSQL, kak
npouenypHbI A3bIK, AO/MKEH paboTarb CO CTpoKamMu Mo O4HOI 3a pas,
NCNONb3YA SABHbIE LUK/l Takoi Noaxopn Kak pas peasnsyercsa npuv noMoLm
KYpCOpOB.

Hanpumep, nosHas BbIGopka MOXET 3aHMMaTh C/IMLIKOM MHOMO MecTa, Tak
YTO NPUXoAUTCSt 06pabaTbiBaTh pe3y/nbTaTbl N0 YacTAM. N Mbl nonyyaem
Habop AaHHbIX HEM3BECTHOIO 3apaHee pasmepa — 1 B npoLiecce BbIGOPKU
HY>XHO BOBpEeMsl OCTaHOBUTLCS. Vv ecTb HE0OGX0AMMOCTb NPeAoCTaBUTb
ynpaBneHne BbI6OPKOI KINEHTY.

(OgHako ewe pa3 OTMETUM, YTO XOTSI HEO6XOAMMOCTb TaKoi MOCTPOYHOW
00pabOoTKM MOXET BO3HUKATb, B 60/1bLLOM KO/IMYECTBE C/Ty4YaeB ee MOXHO
3aMeHNTb YnCTbiM SQL; KoA B UTOre OKaxKeTcs npoule n byaert 6bicTpee
pabotarhb.)
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O6bABMEHNE U OTKPbLITUNE Pos{gres

He cBsi3aHHBIE C 3alIPOCOM KYPCOPHBIE [IepeMeHHbIe

00nLaB/IAeTCS rnepeMeHHas Tuna refcursor
KOHerTHbII\/JI 3dI1pOC YKA3bIBA€TCS ITPU OTKPBITUH

HeT B SQL
CBs3aHHbIe C 3allpOCOM KypPCOpPHbIe TiepeMeHHbIe ”

npy 0OBsIBIIEHNH YKa3bIBAeTCS 3arpoC (BO3MOXKHO, C TIapaMeTpaMH)
TIPY OTKPBITHU YKa3bIBalOTCs (hakTHUeCKHe 3HaUeHUsl [lapaMeTpoB

OcobeHHOCTH
3HaueHue KypCOPHOM ITlepeMeHHOW — UM Kypcopa
(MO’KHO 3a/1aTh SIBHO WM CreHepUpyeTCsl aBTOMaTHy4eCcKH)

nepemenHsle PL/pgSQL B 3arpoce CcTaHOBATCS HessBHBIMU I1apaMeTpaMuy
(3HaueHus MO CTaB/ISIIOTCS TIPU OTKPBITUX KypCopa)

3aripocC 1peaBapruTe/JIbHO IOAr0TaB/IMBAETCA

Kak mbl Bugenu, B SQL Kypcop 06bABNANACA U OTKPbIBAJICA OAHOBPEMEHHO
komaHgon DECLARE. B PL/pgSQL ato gBa otaenbHbIX Wwara. Kpome Toro,
AN 0OCTyna K Kypcopam MUCMob3yTcA Tak Ha3blBaeMble KYpPCOpPHbIe
nepemMeHHble, nmetoLme Tun refcursor u, haktTnyeckn, cogepxauime nms
Kypcopa (npuyem ecnm He yKasbiBaTb 3TO UMSA ABHO, PL/pgSQL cam
No3aboTUTCS O ero YHUKasIbHOCTN).

KYpCOpHY0 NepeMeHHY0 MOXHO 00bABUTb, HE CBSI3biBast €€ C KOHKPETHbIM
3anpocoM. Torga npu oTKPLITUN Kypcopa HYXHO 6yaeT ykasaTb 3anpoc.

[Apyroli BapnaHT — yxe Npu 06bsBNEHNN NepeMEHHO yKasaTb 3anpoc,
BO3MOXHO, C NapameTpamu. Torga npu oTKPbITUKN Kypcopa yKasbiBatoTcsl
TONbKO (hakTMyeckne napameTpsbi.

O6a cnocoba paBHOLEHHbI; KaKO NCNOoJib30BaTb — A0 BKyca.

N cBA3aHHble, N HECBA3a@HHbIE KYPCOPHbIE NepeMeHHbIe
NHULNANN3NPYIOTCS TOMTbKO NPY OTKPbLITUN Kypcopa; B 060MX criyvasix
COOTBETCTBYIOLLMI 3aMpoC MOXET UMETb HEsIBHblE NapameTpbl —
nepemeHHble PL/pgSQL.

HanomHum, 4To 3arpoc, OTKprTbII\/II C NMOMOLbI KypCopa, aBTOMaTtnvecku
noaroTaB/IMBaeTCA.

https://postagrespro.ru/docs/postgresqgl/16/plpgsql-cursors#PLPGSOL-CURS

OR-DECLARATIONS
https://postarespro.ru/docs/postgresqgl/16/plpgsql-cursors#PLPGSOL-CURS

OR-OPENING



https://postgrespro.ru/docs/postgresql/16/plpgsql-cursors#PLPGSQL-CURSOR-DECLARATIONS
https://postgrespro.ru/docs/postgresql/16/plpgsql-cursors#PLPGSQL-CURSOR-DECLARATIONS
https://postgrespro.ru/docs/postgresql/16/plpgsql-cursors#PLPGSQL-CURSOR-OPENING
https://postgrespro.ru/docs/postgresql/16/plpgsql-cursors#PLPGSQL-CURSOR-OPENING

O0bsABJIEHUE U OTKPBITHE

Co3gauM TabJIuIy:

=> CREATE TABLE t(id integer, s text);

CREATE TABLE

=> INSERT INTO t VALUES (1, 'Pa3'), (2, 'OBa'), (3, 'Tpu');
INSERT 0 3

HecBsg3aHHada lepeMeHHasd:

=> DO $$
DECLARE
-- obbABNeHue nepemMeHHoW
cur refcursor;
BEGIN
-- CBf3bIBaHME C 3anpocoM U OTKpbITME Kypcopa
OPEN cur FOR SELECT * FROM t;
END
$$;

DO

CBsI3aHHas IIepeMeHHasd: 3aIlIpOoC YKasbIBaeTCAd yrKe IIPpU 00'BSIBJIEHUH. HpI/I 9TOM IIepeMeHHas Cur UMeeT TOT Ke THUIL refcursor.

=> DO $$

DECLARE
-- obbABNeHUe M CBA3bIBaHUE NepeMeHHOW
cur CURSOR FOR SELECT * FROM t;

BEGIN
-- OTKpbITME Kypcopa
OPEN cur;

END

$$;

DO

B cirydae CBsI3aHHO# IlepeMeHHOI 3aIIpoc MO>KeT UMeTh IlapaMeTpEhL.
O6paTHTe BHUMaHUe Ha yCTPaHeHHe Heo/JHO3HAUHOCTH HMeH B 3TOM U CJIe/[yI0IeM IIprMepax.

=> DO $$
DECLARE
-- obbABNeHMe U CBsA3biBaHME NepemMeHHOM
cur CURSOR(id integer) FOR SELECT * FROM t WHERE t.id = cur.id;
BEGIN
-- OTKpbITUE Kypcopa C yKa3aHueMm akTM4YeCKUX napameTpoB
OPEN cur(1l);
END
$$;

DO
IlepemeHHbIe PL/pgSQL TaxKe SIBIAIOTCS (HeIBHBIMHU) IlapaMeTpaMU Kypcopa.

=> DO $$
<<local>>
DECLARE
id integer := 3;
-- obbsABNeHWe u cBA3bIBaHUE NepeMeHHOM
cur CURSOR FOR SELECT * FROM t WHERE t.id = local.id;
BEGIN
id := 1;
-- OTKpbITUEe Kypcopa (3HayeHue id GepeTcsi Ha 3TOT MOMEHT)
OPEN cur;
END
$$;

DO

B xauecTBe 3ampoca MO>KHO HCII0JIb30BaTh He ToIbKo KoMaHAy SELECT, Ho U Jir06yi0 APYTYI0, BO3BPAIIAOIIYI0 Pe3yIbTaT

(manpumep, INSERT, UPDATE, DELETE c ¢ppasoit RETURNING).
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Onepaunu ¢ Kypcopom Posjgres

B SQL
pasmep BbIGOPKK

Bribopka onpeneeTes

TOJIBKO I10 O,Z[HOﬁ CTPOKe

OO6paiiieHue K TEKYIIeH CTPOKe Kypcopa

TOJIBKO [IJ151 IPOCTBIX 3aMPOCOB
(oana Tabsija, 6e3 rpyIITMPOBOK ¥ COPTHPOBOK)

OO6bIuHO 00pabOTKa BBIMO/HSETCS B LIUKIIe

vk FOR no Kypcopy
uka FOR no 3anpocy 6e3 siBHOTO ompefiesieHUs Kypcopa
3aKphITHE DECLARE

WITH HOLD
SABHO W/IM dBTOMAaTHW4Ye€CKH IMPU 3aBePIIE€HWH TPAdH3dKIINH

Bbi6opKa CTPOoK 13 Kypcopa Bo3moxHa B PL/pgSQL Tos1bKO o of4HOMN.
Ana atoro cnyxut komaHaa FETCH INTO.

Ecnn 3anpoc goctato4Ho npocTtoi (ogHa Tabnuua, 6e3 rpynnmpoBok
N COPTUPOBOK), TO B npoLecce paboTbl C KYPCOPOM MOXHO obpallarbca
K TEKYLLEN CTpokKe, Hanpumep, B kKomaHaax UPDATE wnn DELETE.

MpoueaypHas o6paboTka AaHHbIX nogpasymeBaeT paboTy C LuKIaMu.
MOXHO opraHuM3oBaTtb nepebop n 06paboTKy BCEX CTPOK, BO3BpaLLaeMbIX
KypCOPOM, C NOMOLLIbIO TEX YNPaBAAKLLINX KOMaHA, YTO Mbl Y)Ke 3HaeM.
Ho, NOCKOMbKY YacTo Hy)XeH MMEHHO Takoi uukn, B PL/pgSQL ecTb
crneunanbHas komaHga FOR. LlenouncneHHblin BapnaHT FOR Mbl yxe
BuAenn B Teme «O630p 1 KOHCTPYKL MM A3blKa», a 3TOT BapuaHT paboTaet
C KypcopoM. bonee Toro, ectb eule oanH sapnaHT unkna FOR, B KoTopom
He TpebyeTcs fAaxe 06bABNEHMS Kypcopa — B KOMaH/e yKasblBaeTcsa cam
3anpoc.

Kypcop MOXHO 3akpbITb ABHO KOMaHAoi CLOSE, HO OH B Nt060M cnyyae
OyAeT 3aKpbIT NO OKOHYaHUM TpaH3akuumn (B SQL Kypcop MOXeT ocTaBaTbCs
OTKPbITbIM U NMOC/Ie 3aBEpPLUEHNA TpaH3akuum, ecnn ykasartb dopasy WITH
HOLD).

https://postgrespro.ru/docs/postgresqgl/16/plpgsql-cursors#PLPGSOL-CURS
OR-USING

https://postgrespro.ru/docs/postgresgl/16/plpgsql-cursors#PLPGSOL-CURS
OR-FOR-LOOP



https://postgrespro.ru/docs/postgresql/16/plpgsql-cursors#PLPGSQL-CURSOR-USING
https://postgrespro.ru/docs/postgresql/16/plpgsql-cursors#PLPGSQL-CURSOR-USING
https://postgrespro.ru/docs/postgresql/16/plpgsql-cursors#PLPGSQL-CURSOR-FOR-LOOP
https://postgrespro.ru/docs/postgresql/16/plpgsql-cursors#PLPGSQL-CURSOR-FOR-LOOP

Onepanuu ¢ KypcopoMm

UTeHMe TeKyIllel CTPOKU U3 Kypcopa BhIIToIHAeTcsI KoMaHLok FETCH. Ec/i Hy>KHO TOJIBKO IlepeMeCTUThCI Ha C/IeIyIOIyI0
CTPOKY, MO>KHO BOCIIO/Ib30BaThCs JPYIrod KoMaH 0l — MOVE.

Urto 6yzmeT BEIBeLeHO Ha IKpaH?

=> DO $$
DECLARE

cur refcursor;

rec record; -- MOXHO MCNOJIb30BaTb U HECKOJNIbKO CKaJIiPHbIX MepeMeHHbIX
BEGIN

OPEN cur FOR SELECT * FROM t ORDER BY id;

MOVE cur;

FETCH cur INTO rec;
RAISE NOTICE '%', rec;

CLOSE cur;
END
$$;
NOTICE: (2,0sa)
DO

OG6BIYHO BHIOOPKA IIPOMCXOAUT B ITUKJIe, KOTOPBIM MO>KHO OPraHU30BaTh TaK:

=> DO $$

DECLARE
cur refcursor;
rec record;

BEGIN
OPEN cur FOR SELECT * FROM t;
LOOP
FETCH cur INTO rec;
EXIT WHEN NOT FOUND; -- FOUND: BbibpaHa nu o4vepepHas cTpoka?
RAISE NOTICE ‘%', rec;
END LOOP;
CLOSE cur;
END
$$;

NOTICE: (1,Pa3)
NOTICE: (2,0Ba)
NOTICE: (3,Tpu)
DO

Ho 4T065I He mrIcaTh MHOTO KOMaH/, B PL/pgSQL uMeeTca nuksI FOR 110 Kypcopy, KOTOPBII [ieJlaeT POBHO TO JKe caMoe:

=> DO $%
DECLARE
cur CURSOR FOR SELECT * FROM t;
== nepeMeHHas UUKJa He obbaBnseTcs

BEGIN
FOR rec IN cur LOOP -- cur ponxHa ObiTb CBA3aHa C 3anpocom
RAISE NOTICE '%', rec;
END LOOP;
END
$$;

NOTICE: (1,Pa3)
NOTICE: (2,[0Ba)
NOTICE: (3,Tpwm)
DO

BoJree TOT0, MO>KHO BOOGII[e 0GOHTHCE Ge3 SBHOM paGOTHI C KYPCOPOM, €CJIH ITUKJI — 3TO BCe, UTO TPeGyeTcs.

CKOGKH BOKPYT 3aIIpoca He 06513aTeIbHBIL, HO YI0GHBL.

=> DO $$
DECLARE
rec record; -- Hapo 0OBLABUTL SBHO
BEGIN
FOR rec IN (SELECT * FROM t) LOOP
RAISE NOTICE 'S', rec;
END LOOP;
END
$$;



NOTICE: (1,Pa3)
NOTICE: (2,0Ba)
NOTICE: (3,Tpu)
DO

Kak u Jy1s1 TI060T0 ITHKJIA, 37[eCh MOYKHO YKa3aTh MeTKY, UTO MO>KeT 0Ka3aThCs IT0JIe3HEIM BO BJIOJKEHHBIX ITHKIIAX:
Yro 6y7eT BHIBEJIEHO?

=> DO $$
DECLARE
rec_outer record;
rec_inner record;
BEGIN
<<outer>>
FOR rec_outer IN (SELECT * FROM t ORDER BY id) LOOP
<<inner>>
FOR rec_inner IN (SELECT * FROM t ORDER BY id) LOOP
EXIT outer WHEN rec_inner.id = 3;
RAISE NOTICE '%, %', rec_outer, rec_inner;
END LOOP INNER;
END LOOP outer;
END
$$;

NOTICE: (1,Pa3), (1,Pa3)
NOTICE: (1,Pa3), (2,0sa)
DO

TTocste BBITIOTHEHUS ITUKIIA ITepeMeHHass FOUND 1103BoJIsSeT y3HaTh, 6b11a i o6paboTaHa X0Ts 6bI OffHA CTpOKa:

=> DO $$
DECLARE
rec record;
BEGIN
FOR rec IN (SELECT * FROM t WHERE false) LOOP
RAISE NOTICE 'S', rec;

END LOOP;
RAISE NOTICE 'Bbina nu Kak MUHUMYM opHa utepauua? %', FOUND;
END
$$;
NOTICE: bBbina nM Kak MUHUMYM opHa uTepauua? f
DO

Ha TeKyIyIo CTpOKY Kypcopa, CBSI3aHHOTI'O C IIPOCTHIM 3aIIpocoM (II0 OfHOM Tabsule, 6e3 TPYIIIMPOBOK ¥ COPTHPOBOK) MOXKHO
cocaThes ¢ ToMolIbio peayioykeHuss CURRENT OF. TUIIMYHBIH CIydaii IpUMeHeHUs — 06paboTKa ITakeTa 3aflaHUi ¢
H3MeHeHHeM CcTaTyca KaXK0To U3 HUX.

=> DO $$

DECLARE
cur refcursor;
rec record;

BEGIN
OPEN cur FOR SELECT * FROM t
FOR UPDATE; -- cTpoku 6nokupywTcsa no mepe obpaboTku
LOOP
FETCH cur INTO rec;
EXIT WHEN NOT FOUND;
UPDATE t SET s = s || ' (obpaboTtano)' WHERE CURRENT OF cur;
END LOOP;
CLOSE cur;
END
$$;
DO

=> SELECT * FROM t;

id | S
g
1 | Pa3 (obpaboTtaHo)
2 | Oea (o6bpaboTaHo)
3 | Tpu (obpaboTaHo)
(3 rows)

3ametuM, uTo CURRENT OF He pa6oTaeT ¢ ruksaoM FOR 110 3aIrpocy, IT0CKOJIBbKY 3TOT ITMKJI He UCI0JIb3yeT Kypcop IBHBIM
obpasom. KoHeuHO, aHaJIOTUYHBIN pe3yIbTaT MOXKHO II0JIyYUTh, SBHO yKasaB B komaHze UPDATE wiu DELETE yHUKaIbHBIN
kur04 Tabsniel (WHERE id = rec.id). Ho CURRENT OF pa6oTaeT 6bIcTpee U He TpebyeT HaJTU4INs HHAEKCA.

CJIe,ILYET 3aMeTHUTh, YTO B HOJIBLIIIOM YHCTIE C/IlydaeB BMECTO HUCII0JIb30BaHUA ITUKJIOB MOKHO BBIIIOJIHUTE 3a/iavyy OTHUM



orepaTopoM SQL — u 3To GyZeT IpoIlle U ellle GbIcTpee. YacTo ITUKIIBI UCIIOJIB3YIOT IIPOCTO IIOTOMY, UTO 3TO 60JIee IIPUBBIUHBIMH,
«IIPOLIeAYPHBIH» CTHJIb IIporpaMMHUpoBaHus. Ho 11 6a3 ZaHHBIX 3TOT CTHUJIb He IIOXOIUT.

Hampumep:

=> BEGIN;
DO $$
DECLARE
rec record;
BEGIN
FOR rec IN (SELECT * FROM t) LOOP
RAISE NOTICE '%', rec;
DELETE FROM t WHERE id = rec.id;
END LOOP;
END
$$;
ROLLBACK;

BEGIN

NOTICE: (1,"Pa3 (obpabotaHo)")
NOTICE: (2,"[OBa (obpaboTtaHo)")
NOTICE: (3,"Tpu (obpabortaHo)")
DO

ROLLBACK

TaxoH ITUKJI 3aMeHsIeTCs OHOM IIPOCTOM SQL-KoMaH01:

=> BEGIN;
DELETE FROM t RETURNING *;
ROLLBACK;

BEGIN

1 | Pa3s (obpaboTtaHo)

2 | OBa (obpabotaHo)

3 | Tpu (obpaboTaHo)
(3 rows)

DELETE 3
ROLLBACK
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[lepenaya Kypcopa KNMeHTy Posggres

KNeHTCKoe
npunoxeHune

<

0b6CcnyXmBatoLLmMin npouecc

Kak y>ke roBopusiocb, KypcopHasa nepemeHHas PL/pgSQL (tuna refcursor)

% oyHKuMst Ha PL/pgSQL

D refcursor

Kypcop (noptan)

cofiepXnT nma oTkpbiToro SQL-kKypcopa. Korga roBopaTt 0 Kypcope Kak

0 NamsaTW, OTBEAEHHOI B 06C/TYXMBaKOLLEM NPOLECCE A1 XpaHEeHUs ero

COCTOAHUA, B AOKYMEHTaL N UCIMOJSIb3YETCA TEPMUH rnopmavl.

Taknm obpasom, hyHKUMA Ha PL/pgSQL MOXET OTKPbITb KYPCOpP U BEPHYTb
ero umsa KAneHTy. [lasiblle KINeHT CMOXET paboTaTb C KYpCOpPOM Tak, Kak

OyATO OH CaM ero 1 OTKPbI/, HO AOCTYN ByAEeT MMETb TO/IbKO K TEM [aHHbIM,
KOTOpble NpeaocTaB/ieHbl NPU OTKPbITUW. ITO AaET elle ogHYy BO3MOXHOCTb

AnA opraHn3aunn BBaI/IMO,CI,eI‘/JICTBI/IFI NPUMOXEHUA U 6a3bl JaHHbIX.



Ilepegauya Kypcopa KJIMEHTY

OTKpOeM Kypcop U BBIBe/leM 3HauUeHUe KYPCOPHOI ITepeMeHHOM:

=> DO $$

DECLARE
cur refcursor;

BEGIN
OPEN cur FOR SELECT * FROM t;
RAISE NOTICE '%', cur;

END

$$;

NOTICE: <unnamed portal 14>
DO

9To UM Kypcopa (IopTasa), KOTOPEIH GBUT OTKPHIT Ha cepBepe. OHO GBLIO CreHEPUPOBAHO aBTOMATHUECKH.

HpI/I JKeJIaHUH UMS MO>KHO 3a1aTh IBHO (HO OHO HAOJIDKHO OBITH YHUKaJIbHBIM B ceaHce):

=> DO $$
DECLARE
cur refcursor := 'cursorl2345';
BEGIN
OPEN cur FOR SELECT * FROM t;
RAISE NOTICE 'S', cur;
END
$$;

NOTICE: cursorl2345
DO

TI0IB3YSICh 3TUM, MOKHO HaITUCAaTh GYHKITHIO, KOTOPask OTKPOET Kypcop M BEPHET ero UMsL:

=> CREATE FUNCTION t_cur() RETURNS refcursor

AS $$

DECLARE
cur refcursor;

BEGIN
OPEN cur FOR SELECT * FROM t;
RETURN cur;

END

$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

KimeHT HauMHaeT TpaH3aKIUIo. ..

=> BEGIN;

BEGIN

..BBI3BIBaeT QYHKIIMIO, y3HAeT UM Kypcopa...

=> SELECT t_cur();

<unnamed portal 15>
(1 row)

... II0JIy4aeT BO3MO>KHOCTb YUTAaTh U3 HEro JaHHbIE (KaBBIUKH HY’KHBI 13-3a CIIEIICUMBOJIOB B HIMEeHH):

=> FETCH "<unnamed portal 15>";

id | s

mmme e e e e e e a
1 | Pa3 (o6bpaboTaHo)

(1 row)

=> COMMIT;

COMMIT

g yro6cTBa MOYKHO T103BOJIUTH KJIMEHTY CaMOMY YCTaHaBJIMBAaTh UM Kypcopa:

=> DROP FUNCTION t_cur();



DROP FUNCTION

=> CREATE FUNCTION t_cur(cur refcursor) RETURNS void
AS $$
BEGIN
OPEN cur FOR SELECT * FROM t;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION
KitreHTCKUH KOJ, YIIPOITIaeTCs:
=> BEGIN;

BEGIN

=> SELECT t_cur('cursorl2345');

id | S

e
1 | Pa3 (o6bpabotaHo)

(1 row)

=> COMMIT;

COMMIT

DYHKIIHS MOKET BEPHYTH M HECKOJIBKO OTKPBITBIX KYPCOPOB, HCI0JIb3yst OUT-rtapaMeTpsl. TAKHMM 06pa30M MOJKHO 33 OJJHH
BBI30B QYHKIIUU 06eCIIeYUTh KINeHTa HHPopMaIueli U3 pasHbIX Ta6JINII, eCTH 3TO HEO6XOIMMO.

AJIbTepHAaTHBHBIN IIOAXOJ — Cpasy BbIOpaTh BCe HEOOXOAMMEIE JaHHBIE Ha CTOPOHE cepBepa U cGOPMHPOBATh U3 HUX JOKYMEHT
JSON mu XML. Pa6oTa ¢ aTUMU $opMaTaMU paccMaTpuBaeTcs B Kypce DEV2.
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Toru Posygres

Kypcop no3BosisietT mony4yarb
1 oOpabaTbiBaTh JJaHHbBIE TIOCTPOYHO

Liukn FOR yripoiraet paboTty ¢ Kypcopamu

O6paboTKa B LIMK/Ie eCTeCTBeHHaA JI/isl POLIeAYPHBIX SI3bIKOB,
HO 3TUM He CTOUT 3710yTIOTpeb/IsITh
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of] PROFESSIONAL

Mpaktuka L Posigras

1. W3menwure dyHKIMIO book_name: eciu y KHUTH OOJIbIIIE ABYX
aBTOPOB, TO B Ha3BaHUU JI0/DKHbBI YKa3bIBaThCs MepPBbIe ABa
C 100aB/IeHUEM «H IP.» B KOHIIE.

[TpoBepsTe paboty dyHKimY B SQL U B IPU/IO’KEHUH.

2. Tlompo6yiite Harvcath GyHKIMIO book_name Ha SQL.
Kakotii BapuaHT HpaButcsi 6osbiie — PL/pgSQL nmu SQL?
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1. Hanpumep:

XpectomaTtua. NMywkuH A. C., Tonctoh /1. H., TyprenHes N. C. -
- Xpectomatuma. NywkuH A. C., ToncTton 1. H. n gp.



1. dyaknusa book_name (cokpaigeHye aBTOpOB)

Harmurrem 6ostee YHUBePCaJILHYIO (l)yHKI_II/I}O C IOIIOTHUTEJIbHBIM IIapaMeTPOM — MaKCHUMaJIbHOe YK C/JI0 aBTOPOB B Ha3BaHUH.

ITocKoJIBKY QYHKITHS MeHsIeT CUTHATYPy (YHCJI0 W/UIN TUITHI BXOAHBIX IIapaMeTpoB), ee He06X0/[MMO CHavaJjla yAaIuTh, a IIOTOM
CO3/jaTh 3aHOBO. B JaHHOM ciIydae y QYHKIIUH eCTh 3aBUCHMBIN 00 beKT — IIpeficTaBIeHHe catalog_v, B KOTOPOM OHa
HCIoJb3yeTcs. [IpeficTaBIeHHe ToXKe IIPHU/ETCS IIepeco3faTh (B peaIbHOM paboTe BCe 3TH e CTBHUS HaJ[0 BBIIIOIHATH B OHOK
TpaH3aKI[UH, YTOObI M3MeHeHUs BCTYIIN/IN B CHJIy aTOMapHO).

=> DROP FUNCTION book_name(integer,text) CASCADE;

NOTICE: drop cascades to 2 other objects

DETAIL: drop cascades to view catalog v

drop cascades to function get catalog(text,text,boolean)
DROP FUNCTION

=> CREATE FUNCTION book_name(
book_id integer,
title text,
maxauthors integer DEFAULT 2
)
RETURNS text

AS $$
DECLARE
r record;
res text := shorten(title);
BEGIN
IF (right(res, 3) != '...") THEN res :=res || '.'; END IF;
res :=res || ' ';
FOR r IN (
SELECT a.last_name, a.first_name, a.middle_name, ash.seq_num
FROM authors a
JOIN authorship ash ON a.author_id = ash.author_id
WHERE ash.book_id = book_name.book_id
ORDER BY ash.seq_num
)
LooP
EXIT WHEN r.seq_num > maxauthors;
res := res || author_name(r.last_name, r.first_name, r.middle_name) || ', ';
END LOOP;
res := rtrim(res, ', ');
IF r.seq_num > maxauthors THEN
res :=res || ' wnpp.';
END IF;
RETURN res;
END

$$ STABLE LANGUAGE plpgsql;
CREATE FUNCTION

=> CREATE OR REPLACE VIEW catalog_v AS
SELECT b.book_id,
b.title,
b.onhand_qty,
book_name(b.book_id, b.title) AS display_name,
b.authors
FROM  books b
ORDER BY display_name;

CREATE VIEW

=> SELECT book_id, display_name FROM catalog_v;

book id | display name

_________ demcccmeecmccceceemmemmeeeme e memm e e e m_ ... —————
4 | BonHa u Mup. Tonctow J1. H.
2 | Mymy. TypreHes N. C.
5 | NMyTewecTBus B HeKOTOpble yAaneHHble CTpaHsl... CBudT [.
1 | Cka3ka o uape CantaHe. MywkuH A. C.
3 | TpymHo 6biTb 6oroMm. Ctpyraukuin A. H., Ctpyraukun B. H.
6 | XpectomaTtus. Mywkuu A. C., Tonctom JI. H. u pp.

(6 rows)

He 3a6yzeM Taxoke CO37IaTh 3aHOBO yZaJeHHYIO BhIIIe QYHKITHIO get_catalog:



=> CREATE FUNCTION get_catalog(

author_name text,
book_title text,
in_stock boolean
)
RETURNS TABLE(book_id integer, display_name text, onhand_qty integer)
STABLE LANGUAGE sql
BEGIN ATOMIC
SELECT cv.book_id,
cv.display_name,
cv.onhand_qty
FROM  catalog_v cv
WHERE cv.title ILIKE '%'||coalesce(book_title,'")
AND cv.authors ILIKE '%'||coalesce(author_name, '’
AND (in_stock AND cv.onhand_qty > 0 OR in_stock I
ORDER BY display_name;
END;

%

[
|15
S NOT TRUE)

CREATE FUNCTION

2. BapuanT Ha yncromMm SQL

=> CREATE OR REPLACE FUNCTION book_name(
book_id integer,
title text,
maxauthors integer DEFAULT 2
)
RETURNS text
STABLE LANGUAGE sql
BEGIN ATOMIC
SELECT shorten(book_name.title) ||
CASE WHEN (right(shorten(book_name.title), 3) != '...') THEN '.
string_agg(
author_name(a.last_name, a.first_name, a.middle_name), ', '
ORDER BY ash.seq_num
) FILTER (WHERE ash.seq_num <= maxauthors) ||
CASE
WHEN max(ash.seq_num) > maxauthors THEN ' u pp.'
ELSE '
END
FROM  authors a
JOIN authorship ash ON a.author_id = ash.author_id
WHERE ash.book_id = book_name.book_id;
END;

CREATE FUNCTION
=> SELECT book_id, display_name FROM catalog_v;

| display name
_________ demcccmeecmccceceemmemmeeeme e memm e e e m_ ... —————
| BoitHa n Mup. Tonctow JI. H.
| Mymy. Typrenes W. C.
| NMyTewecTBuUs B HeKOTOpble yOoaneHHble CTpaHbl... CBudT [.
| Cka3ska o uape Cantane. NywkuH A. C.
| TpynHo 6biTe 60orom. Ctpyraukuin A. H., Crtpyraukuin B. H.
I

XpectomMaTtua. Mywkud A. C., Toncton JI. H. n pp.

—O0O Wk UuN S

(6 rows

'::text ELSE '

" END ||



[1pakTuka+ Pogga’?é%

1. Tpebyetcs pacripefieluTh pacXo/ibl Ha 371eKTPOIHEPrHI0
T0 OT/ie/laM KOMIIaHUU MPOTOPLIMOHAIBHO KOIUUYeCTBY
COTPYJHUKOB (IlepeyeHb OT/e/I0B HaXOAUTCS B TabmnuLie).
Hanuimmre GyHKLMIO, KOTOpasi IpUMeT 001y CyMMY pacxo/ioB
Y 3aMUlIeT pacripe/iesieHHble PacXo/ibl B CTPOKU Tab/ULIbI.
Uucia OKpyIJISIFOTCS 1O KOTIeeK; CyMMa pacxXofioB BCeX OT/Ze/I0B
JI0/DKHA B TOUHOCTH COBIAZATh C 00I1ieil CyMMOM.

2. Hammimwmre TabMMuHy0 GYHKIMIO, UMUTHPYIOIIYIO COPTUPOBKY
cusinueM. OYHKIIMS IPUHUMAET JIBe KypCOPHbBIE TlepeMeHHBIE;
oba Kypcopa y»Ke OTKPbIThl ¥ BO3BPAIIIAIOT YIIOPSJ0UeHHbIE
110 HeyOBbIBaHMIO 11eJTble urciia. TpebyeTcst BbIaTh OOIIYIO
YTIOPSIZIOUEHHYTO MT0C/Ie/I0BATE/TBHOCTE UMCes U3 0001X
HCTOUHUKOB.
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1. B kauecTtBe Ta6f|I/ILI|bI MOXXHO B3ATb.

CREATE TABLE depts(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
employees integer,
expenses numeric(10,2)
);
INSERT INTO depts(employees) VALUES (10),(10),(10);
PyHKUMA:
FUNCTION distribute_expenses(amount numeric) RETURNS void;
Oxungaemblin pesynsTtaT nocrie BbizoBa PyHKUnM ¢ napametpom 100.0:

expenses

2. DYyHKUMA:
FUNCTION merge(cl refcursor, c2 refcursor) RETURNS SETOF integer;

Hanpumep, ecniv nepBbIi Kypcop BO3BpaLlaeT nocsegoBaresiHocTb 1, 3, 5,
a BTopon — 2, 3, 4, TO 0OXugaetca pesynbrar:



1. PacupepeiieHue pacxosoB

=> CREATE DATABASE plpgsql_cursors;

CREATE DATABASE

=> \c plpgsql_cursors

You are now connected to database "plpgsql cursors" as user "student".
Tab6Jsmria:

=> CREATE TABLE depts(
id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
employees integer,
expenses numeric(10,2)

)i

CREATE TABLE

=> INSERT INTO depts(employees) VALUES (20),(10),(30);
INSERT 0 3

DYHKITHA:

=> CREATE FUNCTION distribute_expenses(amount numeric) RETURNS void
AS $$
DECLARE
depts_cur CURSOR FOR
SELECT employees FROM depts FOR UPDATE;
total_employees numeric;
expense numeric;
rounding_err numeric := 0.0;
cent numeric;
BEGIN
SELECT sum(employees) FROM depts INTO total_employees;
FOR dept IN depts_cur LOOP

expense := amount * (dept.employees / total_employees);
rounding_err := rounding_err + (expense - round(expense,2));
cent := round(rounding_err,2);

expense := expense + cent;

rounding_err := rounding_err - cent;

UPDATE depts SET expenses = round(expense,2)
WHERE CURRENT OF depts_cur;
END LOOP;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION
IIpoBepka:
=> SELECT distribute_expenses(100.0);

distribute expenses

id | employees | expenses
] Femm e -
1| 20 | 33.33
2 | 10 | 16.67
3| 30 | 50.00
(3 rows)

PagyMeeTca, BO3MOJKHBI U Ipyrye aJrOpuTMBI, HaIlIlpUMep, IIepeHOoC BCeX OITHN60K OKpPYIVIEHUs Ha OAHY CTPOKY U T. II.

B xypce DEV2 paccMaTpHBaeTcs APYyroe pellleHHe 3TOM 3a/jaql C IIOMOIIBIO0 I10/Ib30BaTeIbCKUX arperaTHHIX QyHKIHI.

2. C/InsTHHE OTCOPTHPOBAHHBIX HAGOPOB



JTa peasmsanysd IpeIiosaraeT, YTO YKCIa He MOTYT UMeTh Heollpe/ieJleHHble 3HaueHus NULL.

=> CREATE FUNCTION merge(cl refcursor, c2 refcursor)
RETURNS SETOF integer
AS $$
DECLARE
a integer;
b integer;
BEGIN
FETCH c1 INTO a;
FETCH c2 INTO b;
LOOP
EXIT WHEN a IS NULL AND b IS NULL;
IF a < b OR b IS NULL THEN
RETURN NEXT a;
FETCH c1 INTO a;
ELSE
RETURN NEXT b;
FETCH c2 INTO b;
END IF;
END LOOP;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION
IIpoBepseM.

=> BEGIN;

BEGIN

=> DECLARE c1l CURSOR FOR
SELECT * FROM (VALUES (1),(3),(5));

DECLARE CURSOR

=> DECLARE c2 CURSOR FOR
SELECT * FROM (VALUES (2),(3),(4));

DECLARE CURSOR

=> SELECT * FROM merge('cl','c2');

(6 rows)

=> COMMIT;

COMMIT

=> \c postgres

You are now connected to database "postgres" as user "student".
=> DROP DATABASE plpgsql_cursors;

DROP DATABASE



